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Abstract. The present study constitutes a retrospective study
for patients with hyperparathyroidism surgically operated
on at the Department of Thoracic Surgery of the Central
Military Emergency University Hospital ‘Dr. Carol Davila’,
Bucharest, Romania (SUUMC), over a period of 6 years. The
study aimed to elucidate the diagnostic and surgical attitude
for an effective treatment, practiced at SUUMC, Romania.
The study group included 55 patients: 41 women and 14 men,
diagnosed at the endocrinology department, who underwent
various personalized surgeries (Kocher modified incision)
for typical and ectopic locations of parathyroid pseudotumor
formations (hyperplasia and parathyroid adenoma), to cure
the disease. The recommended protocol was followed by
immediate and 30‑day postoperative evaluation which showed
normalization of the blood tests, and improved clinical and
imaging anomalies. In conclusion, the thoracic surgeon has
the necessary knowledge to perform surgery at the cervical,
thoracic‑cervical and mediastinal levels. Postoperative, the
results of laboratory tests for calcium (Ca) and parathyroid
hormone (PTH) gradually returned to normal, as can be seen
from the statistical study.
Introduction
Diagnosing patients with primary hyperparathyroidism is a
challenge. They are often clinically asymptomatic with various
biochemical changes in serum levels for calcium (Ca), parathy‑
roid hormone (PTH), vitamin D, and urinary Ca (1). Increased
serum levels of PTH and Ca in primary hyperparathyroidism
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may be associated with clinical manifestations such as osteo‑
porosis, bone demineralization, nephrolithiasis, dehydration,
hypertension, gastrointestinal manifestations (peptic ulcer,
pancreatitis) and may even be associated with neuropsychiatric
diseases (1,2). Single or multiple adenomas or multiglandular
hyperplasia or parathyroid carcinoma can be found in the
parathyroid gland. Hyperparathyroidism can be associated
with multiple endocrine tumors (genetic syndromes MEN 1
and type 2a) (2). The literature states that asymptomatic hyper‑
parathyroidism has been the most common clinical phenotype
in the last 40 years (3).
The etiopathogenesis of hyperparathyroidism is defined by
the histopathological diagnosis of surgical resection tissues
(adenomas, hyperplasia, cancer) (4). There is also a lack of
evidence for personalized molecular diagnosis (4,5), as well as
a lack of details on surgical means for a complete resection of
pseudotumor and/or parathyroid formations (6,7).
Surgical interventions for pseudotumor or tumor para‑
thyroid formation removal are adapted depending on the
anatomical localization of the parathyroid glands (classical or
ectopic): classic or minimally invasive cervical parathyroidec‑
tomy and mediastinal parathyroidectomy by classical approach
(cervicosternotomy), or by mediastinoscopy (6). Guided
parathyroidectomy by ultrasound imaging, jugular venous
sampling‑intraoperative PTH dosing, probe localization,
and frozen sections are well known standard procedures (1).
These intraoperative adjuvant techniques confirm the efficient
removal of the pathological glands (8,9). When parathyroid
cancer is suspected, resection is performed with the parathyroid
capsule, which is the standard of operation (10).
The complete removal of the parathyroid pseudotumors
regardless of localization and anatomical relationships, with
decompression of adjacent anatomical formations, requires
different surgical approaches. Partial cervicosternotomy
is required for mediastinal parathyroid large formations or
fixated to the anatomical structures of the mediastinum (11‑13).
In some cases, we used modified classical cervicotomy and
modified Kocher cervicotomy (14,15).
We conducted this retrospective study to reveal the diag‑
nostic attitude and surgical approaches applied by our team; the
advantages of Kocher modified incision. We consulted inter‑
national protocols for hyperparathyroidism in pseudotumor
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lesions: hyperplasias or parathyroid adenomas. We underline
the role of the thoracic surgeon for the surgical interventions of
these formations with the typical and ectopic location.
Patients and methods
This study was reported according to STROBE (Strengthening
the Reporting of Observational Studies in Epidemiology)
guidelines (16). This is a retrospective study. The study was
approved by the Research Ethics Committee carried out
through the collaboration of the ‘Carol Davila’ University
of Medicine and Pharmacy from Bucharest and the Central
Military Emergency University Hospital ‘Dr. Carol Davila’
Bucharest (no. 388/09 June 2020). We retrospectively studied
the records of the patients who underwent surgery against pseu‑
dotumor formations with hyperparathyroidism in SUUMC,
between 2014 and 2019. The interventions were performed in
a single surgical center.
Participants. With these guides as a benchmark, we analyzed
the surgical treatment of hyperparathyroidism and the inclu‑
sion criteria for surgery (increased values of serum Ca; levels
of PTH compared to reference values; biochemical analysis of
renal function; the presence of renal lithiasis; the presence of
osteoporosis on X‑rays; the age of each patient). We evaluated
the therapeutic efficacy by comparing preoperative to postop‑
erative values. A database of clinical and paraclinical signs
was created from observation sheets, operatory protocols, and
histopathological reports.
The study group comprised 41 women and 14 men with
a mean age of 54 years and ages between 21 and 87 years.
Initially, the patients were selected by the endocrinologist
based on clinical diagnosis, laboratory, and imaging criteria.
Blood samples for serum Ca and PTH were analyzed for all
patients. A total of 51 patients were diagnosed with primary
hyperparathyroidism, 3 patients were diagnosed with
secondary hyperparathyroidism and one patient was diag‑
nosed with tertiary hyperparathyroidism.
The selection of patients for surgical interventions
was made based on international protocols for diagnostic
management.
Clinical analysis. Clinical analysis included: fatigue in
42 patients, bone pain in 49 patients, myalgia in 36 patients,
polyuria in 22 patients, polydipsia in 26 patients, renal lithiasis
in 37 patients, hypertension in 32 patients, osteoporosis in
48 patients, and depression in 34 patients.
Laboratory analysis. Preoperative and postoperative
blood samples were analyzed immediately after collection.
Preoperative blood sample investigations in patients detected
serum Ca levels >8.40‑10.2 mg/dl (considered to be normal in
the reference values). A total of 51 patients presented equiva‑
lent values for primary hyperparathyroidism, 3 secondary and
one tertiary; an increased serum level of PTH >15‑65 pg/ml
(considered to be the normal reference range) was detected
in all patients in the group and an increased serum level of
total proteins >6.5‑8.1 g/dl (normal reference range) was also
detected in all patients. Postoperative serum levels of these
analytes were normal or close to normal values.

Imaging diagnosis. All patients underwent an X‑ray for bone
conditions (48 patients had osteoporosis), and ultrasound
evaluations of soft parts of the cervical region were performed
for all patients. Renal ultrasounds were performed for all
patients (37 patients were diagnosed with renal lithiasis),
99mTc‑sestamibi scintigraphy, and computed tomography
(CT). Patients who received intraoperative ultrasound cervical
examination aided the surgical team approach to target the
pseudotumor formation.
Histopathological diagnosis. The confirmation of the diag‑
nosis of the excised parts was established by the pathological
anatomy service. Twelve specimens with parathyroid hyper‑
plasia were found and 43 were parathyroid adenomas.
The therapeutic attitude complied with the international
treatment management protocols for hyperparathyroidism (11).
Thus, depending on the typical anatomical (cervical) or ectopic
(intramediastinal) localization of the pseudotumor formations,
36 parathyroidectomies surgical approaches through minimal
incisions centered on formations under ultrasound guidance,
11 classical parathyroidectomies, 3 partial cervical sternoto‑
mies and 8 excisions by mediastinoscopy were performed. A
total of 6 patients benefited from autotransplantation of a para‑
thyroid gland, in the deltoid muscle or the sternocleidomastoid
muscles.
Results
High therapeutic efficacy is achieved by curing the hyper‑
parathyroidism, decreasing morbidities related to the disease,
increasing the quality of life of the patient, decreasing hospi‑
talization days for severe correction of hypercalcemia or
acute renal failure, and reducing direct costs of treatment and
hospitalization time.
Characteristics of the patients. The endocrinologist selected
the patients with hyperparathyroidism who required surgery.
Only patients who had undergone surgery were studied. The
symptomatology was specific for hyperparathyroidism: fatigue
in 42 patients, bone pain in 49 patients, myalgia in 36 patients,
polyuria in 22 patients, polydipsia in 26 patients, renal lithiasis
in 37 patients, hypertension in 32 patients, osteoporosis in
48 patients, and depression in 34 patients. Examinations of the
blood for calcemia, PTH, and proteinemia were carried out
preoperatively as well as postoperatively. Preoperative PTH
values 73 and 210 pg/ml decreased after surgery to 48‑65 pg/ml.
Localization of the tumors. Imaging investigations established
the following localizations of the pseudotumoral parathyroid
formations: Right upper parathyroid in 6 cases, right lower
parathyroid in 26 cases, left upper parathyroid in 7 cases, left
lower parathyroid in 10 cases, right retrothyroidian parathy‑
roid in 3 cases, left retrothyroidian parathyroid in 5 cases, right
paratracheal mediastinal parathyroid in 3 cases, parathyroid in
the anterior mediastinum in 5 cases, right mediastinal cervical
parathyroid in 4 cases, parathyroid adherence of the brachio‑
cephalic artery trunk in 1 case. It should be mentioned that
43 patients had a single pseudotumoral formation of parathy‑
roid disease, 9 patients were detected with two formations, and
3 patients with 3 formations.
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After the classification of Perrier parathyroid adenomas,
the locations of the pseudotumors were: type A in 24 forma‑
tions, type B in 11 formations, type C in 13 cases, type D in
3 cases, type E in no cases, type F in 14 cases, and type G in
5 cases.
Surgical approach. Typical or ectopic anatomical localizations
indicated the type of surgical approach. We performed clas‑
sical parathyroidectomy for bilateral or multiple parathyroid
lesions (classic Kocher incision), parathyroidectomy through
Kocher modified incision (for the superior parathyroid lesions),
minimally invasive parathyroidectomy (for the inferior para‑
thyroid lesions), and mediastinal parathyroidectomy (through
upper cervicosternotomy or by mediastinoscopy). We also
performed 6 associated parathyroid autotransplantations in
some cases. For successful operative management, parathyroid
pseudotumoral formations were spotted both preoperatively
and intraoperatively (38 formations) by ultrasound.
For patients who had upper right parathyroid pseudo‑
tumoral formations (6 cases) and for 7 cases of upper left
localized parathyroid lesions, a modified Kocher incision
was performed, approximately 3 cm in length, to allow for an
efficient surgical approach of the area containing the lesion.
After a thorough dissection of the anatomical planes, with the
identification of the ipsilateral recurrent laryngeal nerve and
its preservation, as well as the control of the upper thyroid
artery, the posterior face of the thyroid gland was reached
where the pseudotumoral formations were found. Aspects
of the parathyroid pseudotumoral formations included: A
yellowish‑brown color, encapsulated, and the vast majority
were relatively easily delineated from the tissue of the thyroid
gland, but 4 formations were difficult to delineate from the
adjacent thyroidal peri‑glandular tissues, with diameters
between 1 and 2 cm. No partial or total thyroidectomy was
required in any patient.
There were 26 cases of lower right parathyroid pseudotu‑
moral formations, and 10 cases of lower left parathyroid gland,
for which incisions centered on the pseudotumoral formation
were made. Preoperatively, the tegument was marked under
ultrasound guidance, then a minimal incision was made in
the marked area. In the dissection of the anatomical layers,
special attention was paid to the inferior thyroid arteries and
the ipsilateral recurrent laryngeal nerve respectively, but
some 4 formations were difficult to delineate from the thyroid
peri‑glandular tissues.
Modified Kocher type incision was carried out in the lower
right retro‑thyroid pseudotumoral formations (3 cases) and
for the lower‑left one (1 case). Increased attention was paid to
vasculonervous formations, especially the recurrent laryngeal
nerve, upper and lower thyroid arterial branches.
Carlen's type cervical mediastinoscopy was performed in
8 cases of mediastinal parathyroid pseudotumoral formations.
After the incision, the cervical anatomical planes were care‑
fully dissected and soft dissection was performed at the level
of the upper mediastinum, below the arterial vascular plane
represented by the brachiocephalic artery trunk and aorta.
Paratracheal pseudotumoral formations were removed under
the mediastinoscopy, 3 cases from the right (adjacent to the
remaining thymic tissue), and 5 cases from the left (in the
mediastinal fat).

Figure 1. Right lower parathyroid adenoma.

A minimal suprasternal cervicotomy was performed in
1 case of parathyroid adenoma adherent to the brachiocephalic
artery trunk. After dissection of the anatomical layers, a pseu‑
dotumoral formation with a diameter of 2.5 cm was found,
located at the level of the brachiocephalic artery trunk. In this
case, the experience of the operative team was necessary to
perform an excision of this pathological formation without
complications. A total of 6 patients required parathyroid auto‑
transplantation. In this context, parathyroid pseudotumoral
(hyperplasia) formation was detected. Excision of the gland
was performed, 1/3 was sent for histopathological examina‑
tion and 2/3 was re‑implanted at the level of the right deltoid
muscle and sternocleidomastoid muscles. Also in these cases,
the experience of the surgical team was necessary for this
attitude of preservation of the parathyroid tissue, aimed to
maintain the parathyroid function (Fig. 1).
Partially parathyroid autotransplantation in the deltoid
muscle after parathyroidectomy was made for PTH level
adjustment. Tissue samples were subsequently sent for
evaluation to the pathology department of the same
hospital. The specimen samples were fixated with 10%
buffered formalin and were processed by conventional
histopathological methods using paraffin‑embedding,
2‑micron sectioning, and hematoxylin and eosin (H&E)
staining. Histopathological examination of the standard
H&E‑stained slides revealed in most cases typical forms
of parathyroid adenomas and a few cases of parathyroid
hyperplasia. The tumoral masses were composed of chief
cells, oncocytes (including transitional oncocytes), or an
admixture of these cell types. Pathological anatomy exami‑
nations were analyzed for all of the surgically operated
patients. In 6 cases (11%) parathyroid hyperplasias were
found and in 49 cases (89%) parathyroid adenomas.
Primary result. The results of the laboratory analyses carried
out immediately postoperatively showed values close to the
reference ranges considered normal. No expanding hematoma
was found in the pretracheal space in any patient, neither
laryngeal edema nor dysphonia or phony.
Secondary results. At the check‑up carried out 30 days after
surgery, all patients presented normal values of the reference
serological analyses provided in the protocols.
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Discussion
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Surgical treatment is necessary in the cases of primary hyper‑
parathyroidism and parathyroidectomy as a therapeutic strategy
is realized through numerous approaches (1,8,17). The thoracic
surgeon plays a very important role in the application of the
surgical treatment. The approaches for parathyroid surgery are
similar to the approaches for the thyroid (18‑20). Typical and
ectopic anatomical localization of the pathological parathyroid
glands requires an experienced team in the surgery of parathy‑
roid and thyroid glands (21,22). These localizations may often
require surgery performed at the anatomical border between the
cervical and thoracic regions, requiring several surgical special‑
ties (otorhinolaryngology, oromaxillofacial surgery, thoracic
surgery). The localization of these pseudotumoral formations at
the level of the lower neck, upper thorax, anterior mediastinum,
paratracheal mediastinal region, requires the experience of
a thoracic surgeon (23). Our team of surgeons has developed
modified surgical approaches to the classical ones, as follows.
The modified Kocher cervical incision was used in the
situation of preoperative suspicion of parathyroid glandular
hyperplasia as a cause of primary hyperparathyroidism.
This incision, which the medical literature (24‑26) does not
mention as such, consists of a suprasternal, symmetric cervical
incision, up to 3 cm long, centered on the midline of the neck.
We have successfully used it in surgeries performed for para‑
thyroid glandular hyperplasia because it has some advantages
over standard Kocher cervicotomy. Thus, in addition to the
aesthetic advantage, this incision allows better visualization
and dissection of the posterior face of the thyroid lobes to iden‑
tify the parathyroid gland quite difficult to observe and isolate
in rich perithyroidal fat. It also allows the bilateral approach of
the parathyroid glands. This incision is more important as we
are in the situation of lower parathyroid glandular hyperplasia.
The approach of the upper parathyroid hyperplasia was more
difficult to perform on this path. Another advantage of this
incision is the possibility to extend it bilaterally in the shape
of the classical Kocher cervical incision, in the situation
required by the too‑high localization of glandular hyperplasia
and in the case of hyperplastic parathyroid glands inclavated
intrathyroidal, which may require the bulk removal of the
parathyroid gland and the thyroid lobe.
Mediastinoscopy allows easier visual identification (by
magnifying the video image) (27‑29) of parathyroid adenomas
localized either peritracheal and retro‑vascular or at the level
of the anterosuperior mediastinum and permitted complete
removal of parathyroid ectopic tumor formations (30‑32).
For the patients with a positive diagnosis of hyperpara‑
thyroidism, we made a personalized surgical approach, with
a histopathological profile of excised parathyroid formations,
followed by endocrinological reassessment. The other patients
were referred to the endocrinology service.
In conclusion, the attitude of the diagnosis and the surgical
approach in hyperparathyroidism made by our team resulted
in the cure of patients with hyperparathyroidism associated
with parathyroid hyperplasia and parathyroid adenoma. The
surgical approaches aimed at total excision of the pathological
formations with minimal lesions, rapid healing, decrease
in the number of days of hospitalization, and early social
reintegration.
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